Probiotic Mixture VSL#3 Alleviates Dextran Sulfate Sodium-induced Colitis in Mice by Downregulating T Follicular Helper Cells.
Clinical trials have shown beneficial effects of probiotics on inflammatory bowel diseases (IBD), although the exact mechanism remains unknown. VSL#3, a mixture of 8 probiotic bacteria, has been confirmed to have adjunctive therapeutic effects on colitis. T follicular helper (Tfh) cells, a new separate subset of CD4+ T helper cells, have been proved to play a vital role in autoimmunity. The present study aimed to identify the beneficial effect of the probiotic mixture VSL#3 on the mouse model of colitis by regulating Tfh cells. Dextran sulfate sodium (DSS) was used to induce chronic colitis in C57BL/6 mice. VSL#3 (3×109 live bacteria) was given to C57BL/6 mice every other day for 60 days by gavage. The disease activity index (DAI), histological activity index (HAI), colon length and myeloperoxidase (MPO) activity were detected. Immunofluorescence was used to visualize the location of Tfh cells. Immunoglobulins, Tfh cells and plasma cells were quantified by enzyme-linked immunosorbent assay (ELISA), flow cytometry, real-time PCR or Western blotting. The results showed that after DSS treatment, the humoral immunity was disordered in C57BL/6 mice, with increased IgM, IgG and IgA levels in colonic mucus and increased Tfh cells in mesenteric lymph nodes (MLN). VSL#3 treatment showed anti-inflammatory effects as evidenced by reduced DAI score, HAI score and MPO activity. IgM, IgG and IgA levels were significantly reduced in colon mucus, and the number of Tfh cells was markedly decreased in MLN after VSL#3 treatment. It was concluded that VSL#3 alleviates DSS-induced colitis by downregulating Tfh cells, and Tfh cells may become a potential therapeutic target for IBD.